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57 ABSTRACT 
The golf club head includes a hollow main body that is 
made of metal and has a front side with a wall that 
defines a cavity at an outer surface. A projection unit is 
formed integrally with the periphery of the wall at an 
inner surface of the latter and extends into the hollow 
main body. 

4. Claims, 4 Drawing Sheets 
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GOLF CLUB HEAD 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The invention relates to a golf club head, more partic 

ularly to a golf club head which is heavier at a front side 
of the golf club head. 

2. Description of the Related Art 
A conventional golf club head is usually made of 

stainless steel, which has a relatively high density. 
Therefore, the size of the conventional golf club head is 
relatively small. It is difficult to design the mass distri 
bution of the ball hitting surface of the conventional 
golf club head in order to achieve the characteristics of 
an ideal club head, that is, to achieve the largest inertial 
moment so as to obtain a longer hitting distance and so 
as to increase the area of the sweet spot at the ball hit 
ting surface in order to obtain an optimum ball hitting 
arrangement and better ball control. 

Referring to FIGS. 1 and 2, a first example of a con 
ventional golf club head is shown to include a hollow 
main body (10) that is made of steel and that has a front 
side (11) for hitting a golf ball. The front side (11) of the 
conventional golf club head is designed with a thickness 
of 0.3 cm. in order to provide a substantial degree of 
hardness and weight thereat. Such an arrangement re 
sults in a limited inertial moment which cannot permit a 
golf ball to travel a longer distance when struck by the 
golf club head. 
To facilitate calculation, it is assumed that the front 

side of the golf club head is oval-shaped. The mass of 
the front side (11) is given by the equation: 

M=p. Trab.t 

wherein "V" is the volume of the hollow main body, 
"p' is the density of stainless steel (7.8 g/cc), "a' is 
one-half of the length of the minor axis (3.5/2= 1.75 
cm), "b"is one-half of the length of the major axis 
(7.15/2=3.575 cm), and 't' is the thickness of the first 
side (0.3 cm). 

After substituting the above variables into the given 
equation, the mass of the front side is equal to 45.992 g. 
The inertial moment that is provided by the front side 

(11) of the golf club head when a golf ball is struck is 
determined as follows: 

I = M. (a + bi)/4 
= 45.992 (3.5)2 + (7.15/2)/4 
= 182.165 g cm 

Referring to FIGS. 3 and 4, another conventional 
golf club head is shown to comprise a hollow main body 
(20) which is made of steel and which has a front side 
with a wall (22) that defines a cavity. A mass of carbon 
fiber reinforced resin material (21) (density = 1.56 g/cc) 
fills the cavity and defines a ball hitting surface (23) at 
the front side. In order to obtain an optimum ball hitting 
distance, the wall (22) is designed to have a thickness of 
0.22 cm, while the mass of resin material (21) is designed 
to have a thickness of 0.4 cm. 
Assuming that the front side of the hollow main body 

(20) has an oval-shaped cross section. The mass of the 
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2 
front side of the golf club head is computed as follows: 

M = the mass of the wall -- the nass 
mass of the resin material 

M = T. a . b. (7.8 x 0.22) + (1.56 x 0.4) 
22/7 x 1.75 x 3.575 (7.8 x 0.22) + (1.56 x 0.4) 
45.992 g. 

The inertial moment that is provided by the front side 
of the golf club head when a golf ball is struck is deter 
mined as follows: 

I = Mca + bi)/4 
= 182.165 g cm 

From the above two examples, it is known that the 
two conventional golf club heads provide the same 
inertial moment. 

SUMMARY OF THE INVENTION 

A main objective of the present invention is to pro 
vide a golf club head that includes a ball hitting surface 
in which the mass distribution thereof is arranged in a 
particular manner so that the golf club head provides a 
longer hitting distance, better ball control, and a larger 
sweet spot, thereby increasing the accuracy of hitting 
the ball when the golf club head is in use. 
The golf club head includes a hollow main body 

which is made of steel and which has a front side with 
a wall that defines a cavity which is filled with a mass of 
carbon fiber reinforced resin material that defines a ball 
hitting surface at the front side. According to the pres 
ent invention, the wall at the front side is thinned, and a 
flange portion is formed on an inner surface of the wall 
and extends into the hollow main body. With this ar 
rangement, the golf club head provides a larger inertial 
moment and a larger sweet spot at the ball hitting sur 
face, thereby ensuring a longer hitting distance and 
better ball control will be attained when the golf club 
head is in use. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other features and advantages of the present inven 
tion will become more apparent in the following de 
tailed description of the preferred embodiments with 
reference to the accompanying drawings, in which: 
FIGS. 1 is a cross-sectional view of a conventional 

golf club head; 
FIG. 2(A) illustrates the ball hitting surface of the 

conventional golf club head; 
FIG. 2(B) is a cross-sectional view of the ball hitting 

surface shown in FIG. 2(B) taken along the line II-II; 
FIG. 3 is a cross-sectional view of another conven 

tional golf club head; 
FIG. 4(A) illustrates the ball hitting surface of an 

other conventional golf club head shown in FIG. 3; 
FIG. 4(B) is a cross-sectional view of the ball hitting 

surface shown in FIG. 4(A) taken along the line 
IV-IV; 
FIG. 5 is a cross-sectional view of a gold club head 

according to the present invention; 
FIG. 6(A) illustrates the ball hitting surface of the 

golf club head shown in FIG. 5; 
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FIG. 6(B) is a cross-sectional view of the ball hitting 
surface of the golf club head shown in FIG. 6(A) taken 
along the line VI-VI; 

FIG. 7 is a cross sectional view of another preferred 
embodiment of a golf club head according to the pres 
ent invention; and 
FIG. 8(A) illustrates the ball hitting surface of the 

golf club head shown in FIG. 7; and 
FIG. 8(B) is a cross-sectional view of the ball hitting 

surface of the golf club head shown in FIG. 8(A) taken 
along the line VIII-VIII. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring to FIG. 5, a golf club head of the present 
invention is shown to comprise a hollow main body (30) 
which is made of steel and has a front side with a wall 
(34) that defines a cavity at a front surface (36) thereof. 
The cavity is filled with a mass of carbon reinforced 
resin material (32) that defines a ball hitting surface. The 
wall (34) has a rear surface (35) that is provided with a 
projection unit (33) which is formed integrally with 
wall (34) at the periphery of the latter and which ex 
tends into the interior of the main body (30). 

In one preferred embodiment, the projection unit (33) 
is a continuous flange that is formed on the rear surface 
(35) and that extends into the main body (30). The 
flange surrounds an inner section which is formed inte 
grally with the projection unit (33) and which can be 
substituted by any material such as aluminum, copper or 
plastic. The substitute material has a density that is 
smaller than that of steel in order to compensate for the 
increase in the mass due to the flange. In another em 
bodiment, the projection unit (33) includes a plurality of 
protrusions which are formed on the rear surface (35) 
and which extends into the main body (30). 
The main feature of the present invention resides in 

the wall at a front side of hollow main body of a golf 
club head. The wall has a predetermined thickness and 
can provide a larger inertial moment, thereby permit 
ting a longer hitting distance and better ball control. 

In the preferred embodiments, the mass of the projec 
tion unit (33) is equal to the decrease in the mass of the 
wall (34) due to the thinning. Therefore, the total mass 
of the hollow main body is the same when compared to 
a conventional golf club head. The golf club head (30), 
however, provides a larger inertial moment. 

Referring to FIG. 6, in order to provide a flange 
portion which has a length T1 of 0.389 cm, a width of 
0.6 cm, the thickness of the deformed wall should be 
0.08 cm while the wall must have a thickness T1ST3 
--0.2 cm. In the following calculation, it is assumed that 
the hitting surface (31) of the golf club head (30) is 
oval-shaped with a minor axis 2a = 3.5 cm, a major axis 
2bs 7.15. The thickness of the mass of carbon rein 
forced resin material is 0.4 cm. The total mass M of the 
hitting surface (31) of the golf club head (30) can be 
calculated according to by the equation: 

M = M(the mass of the reinforced material) -- 
M2(the mass of the wall) -- 
M3(the mass of the projection unit) 

Since M = p . it a . b. 1 
M = 1.56 x n x (3.5/2) x (7.15/2) x 0.4 = 12.264 g. 
M2 as 7.8 x 7T X (3.5/2 - 0.6) x (7.5/2 - 0.6) x 0.08 

= 6.71 g. 
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4. 
-continued 

M3 = 7.8 x n x (1.75 x 3.5750 - (1.15 x 2.975) x 0.389 
is 27.023 g. 
Therefore, M = 12.264 + 6.71 - 27.023 = 45.997 g. 

The inertial moment that is provided by the front side 
of the golf club head when a golf ball is struck is deter 
mined as follows: 

I = Ma2+ b”)/4 
I1 = 12.264 (1.75)2 + (3.575)/4 = 48.575 
I2 = 6.7 (1.15)2 + (2.975)/4 = 17.057 
3 = 7.8 x n (1.75 x 3.7575 (1.75) + (3.575) - 

1.15 x 2.975 (1.15) + (2.975)}/4 x 0.389 
S3.263 

Therefore, the total inertial moment that is provided 
by the hitting surface (31) of the golf club head (30) 
when a golf ball is struck is as follows: 

I=48.575+ 17.057-153.263=218.897 g cm 

From the above calculation, it can be seen that given 
the same weight, when the mass distribution at the front 
side of the golf club head is altered according to the 
present invention, an inertial moment is larger than that 
of a conventional golf club head thus permitting a 
longer hitting distance and an increase in the area of the 
sweet spot at the hitting surface. Thus, the possibility 
that the ball will be struck at the sweet spot is also 
increased. 

Referring to FIGS. 7 and 8, the wall (50) of the golf 
club head (40) is substituted with a material, such as 
aluminum which has a density that is smaller than that 
of steel (density of aluminum 2.7 g/cc) and a thickness 
of 0.0289 cm. The projection unit (43) is made of steel 
with a depth T1 of 0.4833 cm and a width of 0.6 cm. 
The reinforced resin material (42) has a thickness of 0.4 
C 

The hitting surface (41) is similar to the shape of the 
previous embodiment. The total mass of the hitting 
surface (41) of the golf club head (40) is computed as 
follows: 

M = M (mass of the reinforced resin material) -- 
M2imass of the wall (50)) - M3(mass of the 
projection unit (43); 

Since M = p . T. a . b ... t. 
M1 = 12.264 g; (p = 1.56, t = 0.4) 
M2 is 0.838 g; (p = 2.7, i = 0.0289) 
M3 = 32.886 g; (p = 7.8, t = 0.4734) 
Therefore M se M - M2 - M3 

= 12.264 - 0.838 - 32.886 
s 45.988 g. 

Similarly I = M(a + bi)/4 
48.575 

2 as 2.33 
3 = 86.509 

The total inertial moment that is provided by the 
hitting surface (41) of the golf club head (40) when a 
golf ball is struck is determined as follows: 
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I = 48.575 - 2.133 - 186.509 

= 237,217 g. cm 

From the above calculations, it can be seen that given 
the same weight, when the mass distribution at the front 
side of the golf club head (40) is altered according to the 
present invention, the inertial moment correspondingly 
becomes larger to result consequently in alonger hitting 
distance when the golf club head hits a golf ball. The 
features and objects are thus achieved. 
With the present invention thus described, it is obvi 

ous to those skilled in the art that several modifications 
and variations can be made without departing from the 
Scope and spirit thereof. It is therefore intended that the 
present invention should not be limited to the exact 
disclosure but only to the extent of the appended claims. 

I claim: 
1. A golf club head including a hollow main body that 

is made of metal and that has a front side with a wall 
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6 
that defines a cavity, and a mass of carbon fiber rein 
forced resin material that fills the cavity and that defines 
a ball hitting surface at the front side; 

the improvement comprising: said wall further in 
cluding a projection unit that extends into said 
main body, said projection unit being formed inte 
grally with the periphery of said wall, wherein said 
projection unit both surrounds a section of said 
wall that is formed integrally with said projection 
unit and has a degree of density which is smaller 
than that of said metal. 

2. The golf club head as defined in claim 1, wherein 
said projection unit is a flange that extends along the 
periphery of said wall. 

3. The golf club head as defined in claim 1, wherein 
said projection unit includes a plurality of protrusions 
that extend along the periphery of said wall. 

4. The golf club head as defined in claim 1, wherein 
said metal is stainless steel. 
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